It is believed that building material wastage on construction sites account for cost overruns and any improvement in building materials management on construction sites has the potential to enhance the construction industry's performance with cost-saving benefits. The purpose of this study is to identify the most wasteful building material during construction operation. It also sets out to assess the level of material wastage with various subcontracting options, the percentage contribution of material wastage to project cost overrun, identify factors contributing to material waste on building sites and to examine the relationship between subcontracting options, project cost overrun and the level of waste generated from building material. A survey research design was employed. Responses from 56 site based professionals representing 70% of the respondents were analysed using both descriptive and inferential statistics. Results indicate that the most wasteful building material during construction operation is mortar from plastering/rendering; labour-only subcontracting options have high contribution to material wastage. Furthermore, the study revealed that the average percentage contribution of building material wastage to project cost overrun is between 21-30%; Poor supervision, re-work, and poor material handling were identified as dominant factors that have high contribution to material wastage on sites. Finally, the result also shows that there is a relationship between subcontracting options, cost overrun and waste generated from building material during construction. Measures to reduce material wastage on construction sites were proposed.Improvement in building materials management on construction sites has the potential to enhance the construction industry's performance with cost-saving benefits.
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INTRODUCTION
It has been observed that the construction industry remains a major economic sector, but the pollution generated from construction activities continuously present a major challenge to environmental management (Tam, Shen and Tam, 2007) . Construction waste has caused serious environmental problems in many large cities (Bagum et al. 2006; Chan et al. 2002; Teo and Loosemore, 2001 ). Teo, Abdelnasar and Abdul (2009) observed that extra construction materials are usually purchased due to material wastage during construction. Previous studies from various countries have confirmed that waste represent relatively larger percentage of production cost. For example, Skoyles in Tam et al. (2007) in a UK study reported an additional cost of 15% to construction projects cost overruns as a result of material wastage. A study conducted by the Hong Kong Polytechnic and the Hong Kong Construction Association (1993) put material waste contribution to cost overruns at 11%. Bossink and Bounwers (1996) in a similar study of material wastage in the Netherlands concluded that material wastage account for between 20-30% of project cost overruns. Hore, Kehoe, McMillan and Penton (1997) cited in Ajayi, Koleoso, soyingbe and Oladiran (2008) opined that in every 100 houses built; there is enough waste material to build another 10 houses. Over 70 million tonnes of waste is produced in the UK construction industry each year. This amounts to 24kg per person, per week in the UK, about four times the rate of household waste production (CIRIA, 1999) . It is therefore glaring that the economic losses from construction material wastage could pose a great threat to the economic growth of a nation.
There is a growing consensus within the built environment in Nigeria that building materials account for over 50% of the total cost of a building project (Akinkurolere and Franklin, 2005) . It therefore follows that wastage of materials will lead to increase in total cost of building project. This assertion is supported by Teo et al. (2009) who opined that building material wastage on construction sites contributes to cost overrun. This implies that any improvement in building material wastage level on construction sites has the potential to enhance the construction industry performance with cost-saving benefits.
Numerous studies on construction material wastage have been carried out in various countries. Previous studies in Nigeria, centers on waste management practice (Akinkurolere and Franklin 2005; Dania, Kehinde and Bala, 2007 and Ajayi et al, 2008) . Shen, Tam, Ho and Tam (2002) observed that in Hong Kong, construction and demolition activities generate thousand tones of solid waste every year. In another study in Hong Kong, Chu (2004) identified the contribution of the following materials waste to the total project cost: concrete 4%, block work 10%, waste from screeding and plastering 15%, packaging 5% and that of formwork is based on the number of times it is re-used. Rogoff and William (1994) pointed out that 29% of the solid wastes in the USA are construction waste, and these waste remains at an average of 15% growth every year.
Based on these, identifying the extent of waste generated by the various building material and their implication on final project cost in the Nigerian building industry will be of immense benefits both to the environment and the construction industry of developing economies. Hence the need for the present study which aims at examining the effect of material wastage on construction sites on cost overruns.
Concept of material waste
There are different views held by researchers as to what constitute construction waste. Cheung (1993) defined construction wastes as the bye-product generated and removed from construction, renovation and demolition work places or sites of building and civil engineering structures. Formoso, Isatto, and Hirota (1999) defines construction waste as any inefficiency that results in the use of equipments, labour, materials, or capital in larger quantities other than those considered in the production of a building. According to Shen et al. (2002) , building material wastage is defined as the difference between the value of materials delivered and accepted on site and those properly used as specified and accurately measured in the work, after deducting the cost saving of substituted materials transferred elsewhere, in which unnecessary cost and time may be incurred by material wastage. Formoso, Soibelman, De Cesare, and Isatto (2002) observed that the notion of waste is directly associated with the debris removed from site and disposed off in land fills. Formoso et al. (2002) asserts that the main reason for this relatively narrow view of waste is perhaps the fact that it is relatively easy to see and measure. Although as important as such concept is from environmental perspectives, this idea has been criticized since the beginning of industrial engineering. Keal, (2007) further stressed that any substance or object that are discarded, intend to be discarded, or are required to be discarded is waste and such is subject to a number of regulatory requirement. Dania et al. (2007) assert that Construction and Demolition waste is a complex waste stream, made up of a wide variety of materials which are in the form of building debris, rubble, earth, concrete, Steel, timber, and mixed site clearance materials, arising from various construction activities including land excavation or formation, civil and building construction site, clearance, demolition activities, roadwork, and building renovation. According to Formoso et al. (2002) the concept of material wastage in lean production paradigm is seen as resources that do not add value to the final product.
Previous studies on material wastage
Previous studies have confirmed that the construction industry generates high level of waste from material usage. For instance, the construction industry consumes 3 billion tonnes of raw materials annually while one quarter of the world timber is used in the construction industry (UNEP, 2007; WGBC, 2010) . In reality, some of these material will eventually end up as construction and demolition waste.
In the United States, 136 million tonnes of construction and demolition waste are sent into the landfill annually which amounts to about 30% waste from the industry (Mclaren, 2009 ). According to (Napier, 2012) , waste in construction occurs in various construction stages ranging from foundation works to finishing and they emanate from wooden materials, concrete, gravels, aggregate, masonry, metals, plastic, plumbing and electrical fixtures, glass and material handling. A more recent study in the United State between (2009) (2010) from the processing of 20,000 tonnes of construction and demolition waste identified the following percentage wastage of some building materials; wood 30%, concrete 5%, gravels, aggregate and fines, 20%, dry wall 3%, Asphalt roofing 5%, ferrous and non-ferrous metals, 9%, plastic 1%, cardboard and paper 3% and disposal as refuse 5% (Napier, 2012) . Although the study concluded that the predominant waste stream in the United States comes from wood, wood however presents a high potential for reuse in construction and in other industry such as manufacturing. The US Government in its effort to reduce the impact of building material waste on the environment has implemented the green rating criteria for all building project to further improve the environmental performance (Amatruda, 2012) .
In Hong Kong, an increasingly large quantity of waste are sent into the landfill annually with 15.4 million tonnes from construction and demolition waste, which account for 23% of total waste disposed in the landfill (Yu et al, 2012; EPD, 2010) . Tam et al, (2007) conducted a research in Hong Kong aimed at assessing the wastage levels of different building material on construction sites. The specific objectives of the study were to identify the most wasteful material on Hong Kong construction site, with specific focus on concrete, block, tiles, reinforcement and formwork and to also determine how public and private projects and subcontracting options affect the levels of material wastage on sites in Hong Kong. To achieve these, 19 construction project were investigated between 2003 and 2005 and quantitative approach was used. The study identified the following percentage wastage in the following building materials with labour only subcontracting option; concrete 8.99%, reinforcement 7.7%, formwork, 20%, block/brick 8.9%, and tiles 15.58%. The study concluded that the most wasteful material on Hong Kong construction site is wood formwork while labour only subcontracting option and public project generates the highest level of waste. However, the Government of Hong Kong has now implemented the Construction Waste Disposal Charging Scheme (CWDCS) to help regulate the amount of waste that can be taken to landfill (Yu et al. 2013) . This initiatives will not only minimise the quantity of waste generated on site but will also help the construction participants develop a holistic approach to construction waste elimination and management. According to Yu et al. (2012) the first three implementation of CWDCS has recorded a significant reduction in construction and demolition waste (C& D) in Hong Kong.
The Australia construction industry generates about 13,000 million tonnes of waste which amounts to about 42% of the total waste generated in Australia (ABS, 2013) . Baldwin et al. (2009) argued that the best way to minimise waste is to prevent it from occurring in the first instance. In view of this, Perry and Kristy, (2007) undertook a research on the Australia construction industry which was aimed at assessing brick waste on domestic construction site with a goal to identifying possibility of minimisation of its occurrence in the future. The study was conducted on 23 medium density housing and 20 detached building project in Sidney. Quantitative and qualitative approach was used by the researchers in collecting the data. The study concluded that waste from brick is the highest waste by weight generated on domestic construction site in Australia. The study further confirmed that 75% of the waste from bricks is due to cutting and it was recommended that a change in design of bricks could reduce the amount of waste generated on site. Although waste from brick/blocks can be reused or recycled, the construction industry could also device strategy for preventing it from occurring.
In Brazil, various researchers have attempted to investigate material waste on construction site (Formoso et al. 2002; Junior, 2009; Saraiva et al. 2012 ). Although at the general level, Brazil has not established the quantity of construction and demolition waste that goes to landfill annually, information exist for the amount of C&D waste from major locations of the country (Angulo et al. 2009; Junior et al. 2009 ). Brazil construction industry consumes 75% of its natural resources, 44% of total energy in use and accounts for 40% of the total waste generated in the country (Saraiva et al. 2012) . A study by Brito Filho (in Junior et al. (2009) observed that the average waste material on construction site in Brazil composed of; 33% concrete and mortar, 32% soil, 30% ceramics and 5% others. Similarly, (Angulo et al. 2003; Angulo et al. 2009 ) further confirmed that almost all C&D waste in Brazil come from masonry and concrete material. Gihan, Ahmed, and Andel's (2010) study in Egypt focused on minimising and controlling the incidence of material waste from its source. Due to the absence of an accurate database on the rates and causes of material waste in the Egyptian Construction Industry, the authors found it essential to build their research on an in-depth study that would cover the current situation. The study revealed that the highest waste rates (13% in average) were related to timber frameworks. However, its impact on the environment is less negative than for other materials since it is sold at the end of the project to scrap dealers which in turn use them for minor jobs. Steel, and cement waste rates seem to be within the average allowable rates of 7% and 5% respectively. This may be due to their high cost in the bill of quantities which would have led to higher effort from contractors to control their waste. Previous results from cement waste seem to contradict national data on cement consumption which suggest that 50 % of cement consumption is unaccounted for. Uncompleted design and untrained labour were among the most dominant causes of waste generation. Ignorance of specifications, resource surplus, and theft actions showed minor effect on waste generation rates for the study. Akanni's (2007) study of 146 building projects in Nigeria identified percentage contributing of various sources to material wastage on site. These include: site storage (43%), transportation and delivery to site (14%), pilfering and theft (14%), wrong specification (6%), intrasite transit (5%), fixing (5%), wrong use (5%), conversion waste (3%), negligence (3%) and management (2%). The limitation of Akanni's(2007) study is that it is based on perception rather than objective measure of waste from the sources mentioned. In a related study conducted on 12 building sites in Botswana, Urio and Brent (2006) reported an average percentage waste of 13% for sand, 11% for stone and 11% for mortar in plasterwork. Others are cement (10.3%), common bricks (7.4%), mortar in brick work (7.2%), face bricks (6.9%) and concrete (5.7%).Ayarkwa and Adinyira (n.d cited in Agyekum, Ayarkwa and Adinyira, 2012) report of a wide variation in wastage rates between 5% and 27% of total materials purchased for construction projects in Ghana.
Research hypothesis
Two hypotheses were postulated for this study. First, the study sought to know if any significant relationship exists between the types of subcontracting arrangements used and level of material wastage generated on site. Hence, hypothesis one states:
H0: There is no significant relationship between labour only, direct labour, material & labour and direct labour & labour only subcontracting arrangements and the level of wastes generated from building materials during construction on sites.
The study also sought to know if there is a relationship between project cost overrun and the level of material wastage for various building materials on construction sites. For this purpose hypothesis two of the study was postulated and states thus:
H0: There is no significant relationship between project cost overrun and the level of waste generated from various building material during construction on site.
Research method
A questionnaire was used as the principal instrument for eliciting responses on the levels of material wastage on construction site from the target respondents. The survey instrument consists of two sections. Section (A) sought to know the profile of the respondents and that of their organization. Information on section (A) are meant to moderate the main part (section B). In section B, the respondents were required to identify the frequency of use of four subcontracting arrangements identified using five point Likert scale ranging from 1-5, (where 1= not at all, 2= rarely 3= sometimes 4 = frequently 5 = very frequently). The respondents were also required to indicate from experience, the extent each of the four subcontracting arrangements contribute to material wastage on site by responding to 5 point Likert scale ranging from 1= "very low", 2 = "low", 3 = "medium", 4= "high", 5= "very high". The respondents were also required to rate fourteen (14) identified building materials in the order of their level of wastage during construction activities on site based on their experience using 5 point Likert Table 1 Respondents' Organizational Details scale ranging from 1= "very low", 2 = "low", 3 = "medium", 4= "high", to 5= "very high". Furthermore, the respondents were required to indicate the percentage contribution of each of the fourteen (14) identified building materials wastage to project cost overrun based on their experience on a Likert scale of 0-5 where 0= below 10%, 1 = 10-20% 2= 21-30% 3 = 31-40% 4= 41-50% 5 = above 50%. Finally, the respondents were required to rate sixteen (16) identified factors that contributes to material wastage on site in order of magnitude based on their experience by responding on scale 1-5 [1= "very low", 2 = "low", 3 = "medium", 4= "high", 5= "very high",].
Questionnaire were distributed by hand to construction managers, site managers, chief estimators, site engineers, project managers and other key personnel involved in construction operations using random sampling technique. First, population was stratified based on organisational types (client, and contracting organisations), followed by simple random sampling
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Organizational details of respondents. The study sought to know the details of the respondents' organization. This is presented in Table 1 . The analysis shows that 64.3% are contracting organization, 30.4% are client organization while 5.3% practice both.
Only 14.3% of the companies have below 5 years experience in construction, 17.9% have been in operation for 5-10 years, 19.6% have been in operation for 11-15 years, 8.9% have been operation for 16-20 years while those with over 20 years experience in operation has the highest response of 39.3%. This implies that the respondents organization have adequate experience in construction operation and hence information on material wastasge obtained from them will be reliable.
Material wastage and sub-contracting arrangement
The study sought to know how each sub-contracting arrangements contributes to material wastage on sites. The result presented in Figure 1 shows that Labour only sub-contracting option (mean = 3.41) have high contribution to material wastage on construction sites, this was followed by labour only & direct labour option and direct labour only with mean response of 2.96 and 2.88 respectively. The results also reveal that material and labour option with mean response of 2.55 have medium contribution to material wastage on construction sites. It's not surprising that labour only subcontracting option contribute highest to material wastage. This is because the main contractor bears cost of waste generated in this arrangement as identified in Tam et al. (2007) .
Degree of building material wastage on construction sites.
The study sought to know the most wasteful material during building construction activities on sites. The respondents were required to rate the identified materials in the order of their level of wastage during building construction activities on site based on their experience by responding on a 5-point Likert scale ranging from 1-5 [1= "very low", 2 = "low", 3 = "medium", 4= "high", 5= "very high"]. The result of the analysis is presented in Table 2 . The result reveals that out of 14 most frequently used building materials investigated, mortar from plastering/rendering top the list of most wasteful material with mean score of 3.32. This was followed by timber formworks, with mean score of 3.23, sandcrete blocks, with mean score of 3.16, concrete with mean score of 2.79 and ceramic/vitrified tiles with mean score of 2.70 in that order. The results also reveal building materials that have low wastage level during construction activities on sites. These are Steel formwork with mean score of 1.5, Long span aluminum roofing sheet with mean score of 1.88, Iron bar with mean score of 2.14, Paints with mean score of 2.16 and fibre cement roofing sheet o r g a n i z a t i o n , t e c h n o l o g y a n d m a n a g e m e n t i n c o n s t r u c t i o n · a n i n t e r n a t i o n a l j o u r n a l · 5(1)2013 752 with mean score of 2.21. The finding reported in this study tends to support the outcome of earlier studies that the most wasteful building material on construction sites is mortar from plastering/rendering (Formoso et al. 2002) . Formoso et al's (2002) study attributed the high wastage level in mortar from plastering/ rendering to lack of modular coordination in the structural elements and deviation from the actual design. This implied that more mortar will be used on such elements such as beams and column that have deviated from the initial design. Excessive mortar could also be used in block work joints if the blocks are not uniform in their sizes. Chu (2004) in a similar study in Hong Kong identified the percentage contribution of various construction materials to waste on site. These include mortar from plastering/ screeding 15%, concrete 4%, block work 10%, and packaging 5%. Formoso et al (2002) observed that wastage in concrete could also occur as a result of failure in formwork and means of transportation. Non adherence to mix design can also contribute to wastage in concrete. Tam et al (2007) noted that the cause of wastage in timber formwork is due to natural deterioration and waste from cutting. The wastage level in timber formwork can be as high as 20% in foundation works. The high wastage level of timber formwork in foundation could be due to the wet nature of most foundation works, which encourage the deterioration of timber It is worthy of note that both dry and wet weather has effect on timber formwork. The result also revealed that the building materials with low level of wastage are made from Steel. This could be due to their durability and the ease of re-use over time. This point is buttressed by a study in Egypt by Gihan, Ahmed, Adel (2010) which reveal that steel reinforcement has low percentage of wastage of about 5% compare to 20% for sand in their study.
Percentage contributions of material wastage to cost overrun
The study sought to know the percentage contributions of wasted building material to project cost overrun. The respondents were required to indicate the percentage contribution of each of the identified building materials wastage to project cost overrun based on their experience by responding on Likert scale ranging from scale 0-5 [0= below 10%, 1 = 10-20% 2= 21-30% 3 = 31-40% 4= 41-50% 5 = above 50%].The weighted mean average is used in the interpolation of the percentage for each of the building material. (i.e. building material with mean response average = 0.5 will be on scale 1, while those with mean response average =1.5 will be on scale 2, in that order). The result of the analysis is presented in Tables  3. The result in Table 3 shows the mean and percentage contribution of each building material to project cost overrun. The results reveal four building materials that have between 31-40% contributions to project cost overrun from it wastage during construction activities on sites. These are concrete with mean score of 3.0, which ranked first. This was followed by mortar from plastering/rendering with mean score of 2.6, sandcrete block with mean of 2.5, and timber formwork with mean score of 2.5, in that order. The results also reveal other categories of building materials that has percentage contribution of between 21-30% to project cost overrun. Majority of the building material are in these categories. These are Iron bars with mean score of 2.4, Ceramic/ vitrified tiles with mean score of 2.3, Clay tiles, Fibre cement roofing sheets, wood used for Flooring and Bricks with mean score of 2.1apiece, PVC tiles with mean score of 2.0, Paints Table 2 Rank order of material wastage on construction site with mean score of 1.9 Long span aluminum roofing sheets with mean score of 1.9 and Steel formwork with mean score of 1.7, which ranked least. Table  3 shows the percentage contribution of various building material wastage on construction site to project cost overrun. A recent study in Nigeria by Ameh, Soyingbe and Odusami (2010) identified waste on sites as one of the factors that contribute to project cost overrun. From Table 3 the four (4) top ranked building material that has high percentage contribution to project cost overrun are concrete (mean = 3.0), Mortar from plastering (mean =2.6), sandcrete block (mean = 2.5) and timber formwork (mean = 2.5) in their order of importance. The percentage contribution from these building materials wastage to project cost overrun is between 31-40%. From literature it has been observed that waste from plastering is ranked highest. Two independent studies by Pinto and Agopyan (1994) and Soibelman (1994) in Brazil, identified highest wastage level of 46% and 48% for mortar, and 12% & 2% for concrete respectively. Although mortar has been identified as the most wasteful material on construction sites, it does not have the highest percentage contribution to project cost overrun but concrete does as it is showed in their mean average. This could be so since the cost of producing (1m3) of concrete could produce (10 m3) of mortar. This implied that wastage from concrete contribute more to project cost overrun even at very low wastage rate. The percentage contribution of majority of the building materials wastage to cost overrun is between 21-30% and none of the identified building materials has a percentage contribution below 20%.This is a clear evidence that wastage and it resultant effects of additional cost on project is present in every building material, although the extent may varies from one building material to another. According to Teo et al.(2009) material wastage is not always avoidable .It occurs throughout the industry irrespective of the size of the building, organization, the value and duration of the contract or variety of the building types. It is worth noting that the least and the highest percentage contribution of material wastage to cost overrun is between 21-30% and 31-40% respectively. The average percentage contribution of building material wastage to project cost overrun is between 21-30% this finding tends to support the assertion of Bossink and bornwers (1996) who observed that 20-30% of building material purchased end up as waste on site which can be viewed as their percentage contribution to project cost overrun.
Factors that contributes to material wastage on construction sites.
The study sought to know the factors that contribute to material wastage.
The result of the analysis presented in Table 4 reveal five high contributory factors to material wastage on construction sites. These are poor supervision, which ranked first with mean = 3.79, followed by re-work with mean= 3.75, and poor material handling, design related errors, and inadequate workers' skill with mean = 3.71, 3.59 and 3.54 respectively. The remaining 10 identified factors have medium contribution to material wastage during construction activities on site. This finding is consistent with an earlier study in Nigeria (Dania et al. 2007 ) in which poor supervision, poor workmanship, facilities for storage and re-work were identified as having high contribution to on-site material wastage. This finding shows the need for proper training for all site personnel ranging from the site manager to various work packages headsmen on material wastage o r g a n i z a t i o n , t e c h n o l o g y a n d m a n a g e m e n t i n c o n s t r u c t i o n · a n i n t e r n a t i o n a l j o u r n a l · 5(1)2013 754 on site. According to Enakayake and Ofori (2000) the best way to control waste is to prevent it occurrence in the first place.
Test of hypotheses
Hypothesis one was tested using chisquare test at p ≤ 0.05.The result of the test is presented in Table 5 . As shown, the chi-square values ( x2) for labour only, direct labour, material & labour and direct labour and labour only are 9. 536, 19.179, 17.214 and 25.857 respectively while their p-value are 0.049, 0.001, 0.002 & 0.000 respectively. These p-values are less than the critical p-value = 0.05. Therefore the alternate hypothesis is accepted. The result indicate that a significant relationship exist between labour only, direct labour, material & labour and direct labour and labour only subcontracting arrangements and the level of wastes generated from building materials during construction on sites.
This result is consistent with an earlier study in Hong Kong by Tam et al (2007) which shows that waste generated on construction sites has a direct link with subcontracting arrangements. Labour only subcontracting arrangements tends to generate more waste on site since labour only subcontractors do not pay for the wastage but main contractor does (Tam et al, 2007 ). It's worth noting that no matter the type of subcontracting arrangement chosen material wastage will still occur.
According to Skoyles and Skoyles as cited by Tam et al (2007) different subcontracting arrangements could cause different extents of material wastage.
Hypothesis two was tested at p-value ≤ 0.01. The result as presented in Table 6 , indicates that the rho value = 477*** and p-value = (0.000). This p-value is less than the critical p-value (0.01) .Therefore the alternate hypothesis is accepted. It implied that the higher the level of material wastage the higher the project cost overrun. According to Hammassaki and Neto (1994) and Pinto and Agopayan (1994) , 20-30% of construction material are wasted during construction operation. The equivalent of these materials must be purchased to make up for the waste which amount to additional cost to the project. Akinkurolere and Franklin (2005) stated that material wastage brings extra cost to the construction project as well a reduction in contractor's profit. In this study, mortar, timber formwork, sandcrete block and concrete ranked as the most wasteful material during construction operation on site whilst concrete, mortar sandcrete block and timber formwork ranked as the most contributory factor to cost overrun.
Summary of study
Consensus is that the cost of building material alone constitute over 50% of construction project cost in Nigeria. In Nigeria, the construction industry accounts for 70% of the gross domestic product. It is generally believed that building material wastage during construction operations contributes to project cost overrun. This means that any improvement in building material wastage level on construction sites has the potential to enhance the construction industry's performance with cost-saving benefits. To achieve the objective of the study, the following research questions were formulated: Two hypothesis were postulated for the study to test the relationship between subcontracting options, project cost overrun and the level of waste generated from building material during construction operations.
A cross-sectional survey research design was adopted for the study. Questionnaires were used as the principal instrument for collecting the primary data from the respondents. Total samples of eighty (80) respondents were drawn from register of building contractors and private developers within Lagos metropolis. Fifty six (56) questionnaires were completed and returned representing an aggregate response rate of 70%. Frequency, percentages, mean score, Pearson correlation coefficient, and Chi-square were used in analysis data collected for the study.
Findings show that the most wasteful building material during construction operation is mortar from plastering/rendering. It further reveals that labour only subcontracting options have high contribution to material wastage. The study show that the average percentage contribution of building material wastage to project cost overrun is between 21-30%. Poor supervision, re-work, and poor material handling in that order were identified as factors that have high contribution to material wastage on sites. The study further established that significant relationship exist between subcontracting options, cost overrun and waste generated from building material during construction.
CONCLUSIONS
The findings of this study serve as the basis for making the following conclusions: X The most wasteful building material during construction operations on site is mortar from plastering/rendering and it is due to lack of modular coordination in the structural elements and deviation from the actual design. X Labour only subcontracting options contribute most to building material wastage during construction activities on sites as compared with other options. X Material and labour subcontracting options has low contribution to material wastage on construction sites. X The average percentage contribution of building material wastage to project cost overrun is between 21-30%. X None of the identified building materials wastage has below 20% contribution to project cost overrun. X There is significant relationship between the level of waste generated from various building materials on construction sites and the types of subcontracting arrangement used by the contractor.
Study limitation
This study adopts a survey research design and relies on professionals' perception of material wastage during construction operation which is considered a subjective assessment. Future study should adopt a case study research design and actual measurement of materials wastage and associated cost overruns. 
